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Background of the Invention 
It has long been known that detergent formulations in paste 
or liquid form offer advantages to the consumer which 
conventional granular or powder-form detergent compositions 
cannot offer. The most important of these advantages is 
that such paste or liquid compositions may be sold in con- 
centrated form, so that the consumer may use a smaller, 
more manageable amount of the composition for each wash 
load and does not have to contend with the storage of large 
volumes of the composition when it is not in use. 

A wide variety of such types of detergent 
compositions has been disclosed for use in the laundering 
of soiled fabrics. For example, French Patent 1,602,442, 
Henkel & Cie, GmbH, issued December 31, 1970, relates to 
a laundry detergent composition having a paste form, while 
German Patent 2,226,925, Kao Soap Company, Ltd., discloses 
laundry detergent compositions in gel form, and Canadian 
Patent 1,020,039, 
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Collins et al, issued November l f 1977, relates to laundry 
detergent compositions in liquid form. Since laundry 
detergent compositions are usually mixed directly with the 
wash water the first time in the washing cycle that the 
automatic washing machine is filled up, the use of such 
paste or liquid detergent compositions does not present 
any dispensing problem when used in a conventional 
automatic clothes washing machine. 

However, because of the nature of the washing 
process and the structure of certain types of automatic 
dishwashers, problems may be encountered when automatic 
dishwasher detergent compositions are formulated in a 
paste or liquid form. in double dispensing cup type 
automatic dishwashers, the detergent composition to be 
used in the washing process is loaded into an automatic 
dispenser in the machine prior to the start of the washing 
cycle. Once the washing cycle is started, the dirty 
tableware is subjected to a rinse step, prior to the 
introduction of the detergent into the washing system. 
After the water rinse is completed, the detergent dispen- 
ser cup opens, the detergent composition is released into 
the washing system, and the tableware is washed in an 
aqueous solution of the detergent composition. 

Because the detergent dispensers in dishwashers are 
generally not constructed to be water-tight, the use of a 
liquid detergent composition in such a dispenser would 
result in the detergent composition running out of the dis- 
penser during the rinse cycle, leaving no detergent present 
when the dispenser cup opens at the start of the wash 
cycle. As a result o: its higher viscosity, a paste deter- 
gent composition would not be subject to this problem and, 
hence, would be suitable for use in this type of automatic 
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dishwasher. Consequently, paste-form detergent composi- 
tions for use in automatic dishwashers have been disclosed. 
For example, U.S. Patent 4,123,395, Maguire et al, issued 
October 31, 1978; U.S. Patent 4,101,457, Place et al, 
issued July 18, 1973, Canadian Patent 1,073,381, Maguire 
et al, issued March 11, 1980; U.S. Patent 4,090,973, 
Maguire et al, issued May 29, 1978, and German Patent 
2, 038 ,103, Henkel & C.ie, GmbH, issued February 10, 1972, 
all disclose such pas ; :e-form detergent compositions. 

10 Although the hicher viscosity of the paste composi- 

tions does eliminate the composition leakage problem which 
may be present when liquid detergent compositions are used 
in automatic dishwashers, such compositions tend to dis- 
pense out of the dispenser cup very slowly during the wash 
cycle and, hence, are slow to become solubilized in the 
aqueous wash solution. The fact that the full amount of 
the detergent composition, placed. in the dishwashing 
machine, takes a longer time to get into the washing 
solution, decreases the overall effectiveness of the 

20 washing process. 

It is therefore an object of this invention to form- 
ulate paste-form detergent composition articles for use in 
automatic dishwashers, which give effective cleaning of 
tableware and cookware together with efficient release from 
the detergent dispenser and effective solubilization into 
the aqueous washing solution. 

It is a further object of this invention to formu- 
late paste-form detergent composition articles for use in 
automatic dishwasher:: which provide ease of handling and 

30 dispensing for the user. 
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It is a still further object of this invention to produce 
paste-form detergent composition articles which minimize the 
hygiene and safety problems which may accompany the use of 
concentrated detergent compositions. 
5 It is also an object of this invention to provide a 

method for cleaning tableware and cookware in an automatic 
dishwasher utilizing the paste-form detergent composition 
articles of the present invention* 

Summar y of the Invention 

10 In accordance with the present invention there is provided 

an article for cleaning tableware and cookware in an automatic 
■dishwasher, consisting essentially of a packet made up of 
a water-soluble material in film form, enclosing within it 
a paste-form, automatic dishwasher-compatible detergent 

15 composition. 

It has been found that by including these paste-form 
detergent compositions in packets made of a water-soluble 
material, which may be added directly to the detergent dispenser 
of the automatic dishwasher, the dispensing and solubilization 

20 problems can be eliminated, while still retaining the benefits 
which the paste-form compositions offer. In addition, the 
use of the detergent compositions in such packets provides 
easy handling of the compositions for the consumer and minimizes 
user contact with any alkaline or enzyme ingredients which 

25 the compositions may contain. 

The water-soluble packet is preferably made from poly- 
vinyl alcohol, polyethylene oxide, or methyl cellulose. It is 
also preferred that the detergent compositions contained in the 
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packet comprise an ethoxylated or propoxylated nonionic 
surface-active agent. Thn detergent composition may also 
contain additional components which are often found in detergent 
compositions for use in automatic dishwashers, such as organic 
ana inorganic detergent builder ingredients, alkali materials, 
sequestering agents, chinn protecting agents, hydrotropes, 
corrosion inhibitors, drainage promoting ingredients, dyes, and 
perfumes. Preferred detergent compositions for use in the articles 
of the present invention contain suds suppressing components 
and/or high alkaline activity, anxiolytic or proteolytic 
enzymes. 

A process for c leonine soiled tableware and cookware 
in an automatic dishwasher, utilizing the detergent articles 
of the present invention i:; also taught herein. 

Detailed De s cription of the Invention 

The detergent articles of the present invention consist' 
essentially of a packet made of a water-soluble or water- 
dispersible film enclosing within it a paste-form detergent 
composition, which will no t. dissolve said film, formulated for 
use in an automatic dishwasher. The components of the articles 
of this invention will be discussed in detail hereinafter. 

The detergent compositions used in the articles of 
the present invention arj in the form of a paste, and are 
suitable for use in an automatic dishwasher. These paste- 
form detergent composition:; generally have viscosities 
of about 5,000 centipois..-.. but which can range up to several 
hundred million centipoise. As used herein, the term "paste" is 
intended to encompass past*, ge i, and viscous liquid detergent 
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compositions having a minimum viscosity of at least about 
1000 centipoise, preferably at least about 2,000 centipoise. 

The detergent compositions must exhibit certain 
performance characteristics to make them suitable for use 
in an automatic dishwasher. The compositions should be 
formulated so as to be relatively low sudsing in use. If a 
composition tends tc form excessive amounts of suds during 
the dishwashing process , the mechanical operation of the 
dishwashing machine c-a;: be impaired due to a lowering of 

10 the pressure at which the washing liquid is forced against 

the hard surfaces tc be washed. This condition can be met 
by the proper selective of the composition's surfactant 
system or by the inclusion of a suds-regulating agent in 
the detergent composition. The composition should also be 
effective in the removal of various classes of food soils, 
particularly pro te i r.cic^ous , greasy p and fatty soils. The 
detergent compos i tier, -.vjst also be sufficiently water- 
soluble or water-di:;pe::sible at the 110°F to 150°F dish- 
washer water temperatures, so as to assure a sufficient 

20 amount of the compo .-■ i t : : on in the washing system during the 

dishwasher cycle. Finally, the detergent compositions 
should have a pH, in vise, of from about 8.5 to 11.5, 
preferably from about 0 to 11, and most preferably from 
about 9.5 to 10.5. 

A large variety of detergent compositions for use 
in automatic d ishwashr- ~ may be, formulated as pastes. 
Examples of such cojnpc;: ; itions are disclosed in the above 
mentioned U.S. Vater-..- 4,123 ,395; 4,101,457 and 4,090,973 
and Canadian patent: '-.,0 7 3,381. 

30 
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In addition, other automatic dishwasher detergent formula- 
tions, which are usually r^.ade in granular or powder form, 
may also be formulated as pastes, as long as any incompat- 
ible components ai-e not included. Examples of such 
compositions are disclose:- in Canadian Patent 966,751, 
benson et al, issued April 29, 1975, Canadian Patent 
Application Serial No. 2i:'i, 740, Lagasse et al, filed 
January 27, 1975; U.S. Pai;-nt 3, 598,743, Coates, issued 
August 10, 1971; U.S. ??:i:<-:nt 3,544,473, Kitchen et al, 
issued December 1, 1970; . nd U.S. Patent 3,630,923, Simmons 
et al, issued December 7:.°. 1971. 

The detergent cor.:; *..;itions used in the articles of 
the present invention :-,.- : y contain water-soluble anionic or 
nonionic surface-active aaents. Anionic surfactants may be 
used in conjunction wil.h suds-suppressing agent, so as to 
control the sudsing ch.'.i r a-:: ?:er ist ics of the entire composi- 
tion. Anionic sur f act;. t" known in the detergency arts may 
be used in the compo.si o.v; herein. Examples of such sur- 
factants are listed in I;.:.. Patent 3,717, 630, Booth, issued 
February 20, 1973, and *.; . f. . Patent 3,332,880, Kessler et al, 
issued July 25, 1967. A /referred type of anionic surfact- 
ant is disclosed in U.S. latent 3,941,710, Gilbert et al, 
issued March 2, 1976. 

Preferred compos .: •: oris for use in the articles 
of the present inventior. contain a nonionic surface- 
active agent, particularly an alkoxylated nonionic 
surface-active ag^nt, wiie--3i.n the alkoxy moiety is 
ethylene oxide, prooyl.-'.e oxide, or mixtures thereof. 
The surface-active component should comprise 
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at least about 0.5% by weight of the detergent composition. 
However, by choosing an appropriate nonionic surfactant 
system, along with small quantities of materials such as 
solubilizers, thickener:., and the like r stable paste-form 
compositions containing to about 55% of the nonionic 
surfactant system may be ■ --spared. Preferred detergent 
compositions contain from about 1 to about 40% of the 
nonionic surfactant, most preferably from about 3 to 
about 30%. 

Most commonly., non.-.cnv; surfactants are compounds 
produced by the condensation of an alkylene oxide, 
especially ethylene oxlcle (hydrophilic in nature) with 
an organic hydrophobic coir pound, which is usually ali- 
phatic or alkyl aromatic in nature. The length of the 
hydrophilic polyoxyaikylene moiety which is condensed 
with any particular hydrophobic compound can be readily 
adjusted to yield a wa soluble compound having the 
desired degree of bala::v:o between hydrophilic and hydro- 
phobic properties. A typical listing of classes and 
species of such nor. ion:'..; surfactants useful herein 
appears in U.S. Patent vS4,961. 

Preferred nonionic r-uv face-active agents include al- 
koxylated nonionic surfactants wherein the alkoxy moiety 
is selected from the gr-.'.r> consisting of ethylene oxide, 
propylene oxide, znd m; cires thereof. Ethylene oxide 
represents the preferred .ondensation partner. The al- 
kylene oxide moiety is co ^ensed with a nonionic-based 
material according to -c: niques known in the art. All 
alkoxylated nonionic am agents which are normally known 
to be suitable for use in detergent technology can be 
used herein. Examples of such components include; 
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U) The condensate product of one mole of a saturated 

or unsaturated, st-aici.;- h*-, u ^ . 

M '' - branched chain carboxylic acid 
having from about 10 tu l » u 

-'° ut 18 carbon atoms with from about 

5 to about 50 mnln^ -c . i - » 

mol.o of c- xylene oxide. The acid moiety can 

5 consist of mixtures of e ~ (■■-■.-••<; \ n ^ . „ , . 

c.c,,.s m the above-delineated carbon 

atoms range or it r--m ; Y v--u £ 

CJn ' cn of a " acid having a specific 

number of carbon atoms „i ,, in this range. The condensation 
Product of one mole of , w:oaut fatty acid hav _ ng ^ 
mate carbon chain lengtl . , :, stribution of 2% 66% c 12 . 

10 23% C 14 , and 9% with ; ; moles of ethylene oxide is a 

specific example of a nnvo-^ • • 

h> tx a jio.i.Omic containing a mixture of different 

chain lengths fatty acid n-u. ties nf . hor 

l-ties. Other specific examples 

of nonionics of -this ... rr >. , 

- re. the condensation product of 

one mole of palmitic ,c,i , ith 40 moles of ethylene oxide; 
15 the condensation produc, o, one mole of myristic acid with ' . 

35 moles of ethylene ov- v.- m„ ^ 

xyxe.x ox- r: , ne condensation product of one 

mole of oleic acid with ■" ,,1== ~f ^ ■> 

./L.n .> c-les of ethylene oxide; and the 

condensation product of ;<•• n 0 i 0 n ? • ., 

i-j. . .. moxe of stearic acid with 30 

moles of ethylene oxide. 
20 (2) The condensation products of one mole of a saturated 

or unsaturated, straight o" branched chain alcohol having 
from about 10 to about - :arbon atotns with from aboufc 5 
to about 50 moles of ethyl-.,* oxide. .The alcohol moiety can 
consist of mixtures of &i ,, ols in the above-delineated 
25 carbon atom range or it „,, consist of an alcQhol having ^ 
specific number of carbon adorns within this range. The 
condensation product of o,e mole of coconut alcohol having 
the approximate chair, i e ,.< t: distribution of 2S c 1Q . 
66% C 12 , 23% C 14 , ar.d 9% . .. „ ith 45 moles Qf efcnylene 



- 9 - 



1112534 

oxide is a specific exa.,ul, : of a nonionic containing 
a mixture of different c.ieii, length alcohol moieties. 
Other specific examples of . anionics of this type 
are the condensation pre.--?, cfcs of one mole of tallow alcohol 
5 with 9 and 20 moles of ethylene oxide respectively; the 

condensation products of ma mole of lauryl alcohol with 35 
moles of ethylene oxide; ti:e condensation products of one 
mole of myristyl alcoho- vH .-.h 30 moles of ethylene oxide; 
and the condensation prcd>.v;-.s of one mole of oleyl alcohol 
3-0 with 40 moles of ethylene : ;:ide. 

(3) Polyethylene glycols having a molecular weight 
of from about 400 to a::-y,/: 30,000. For example, Dow 
Chemical Company 'mc.nuf a;. :- ::es these nonionics in molecular 
weights of 20,000, D.SOr.. ->00. 4500, 3400, and 1450, all 

15 of which are waxliki soli.-;-; which melt between 110°F and 
200°F. 

(4) The condens.it : products of one mole of alkyl 
phenol wherein the alky Main contains from about 8 to 
about 18 carbon a tons ; : i from about 4 to about 50 moles 

20 of ethylene oxide. Specific examples of these nonionics 
are the condensation prod -icts of one mole of decyl phenol 
with 40 moles of ethylene oxide; the condensation products 
of one- mole of dodacyl ^ . . ol with 35 moles of ethylene 
oxide; the condensation p; -ducts of one mole of tetradecyl 

" phenol with 35 moles of .->.lene oxide; and the condensation 
products of one moU of : it -.,,.5ecyl phenol with 30 moles of 
ethylene oxide. 

(.5) The ethoxylatoc: surfactants disclosed in U.S. 

G) ?3tent Application r " ;: ' ;i ' • nbS! ' 557,217, filed March 10, 
1975, inventor Jerome H . Cc ilins, »nnorporatofl horoin by 
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Q rrfe*e*K^ consisting es:;,, uially of a mixture of compounds 

having at least two i ev e\ 3 of ethylene oxide addition and 
having the formula: R ± v< 2 - 0 ( C H 2 CH 2 0) n «, wherein r 
. is a linear alkyl residue. •:-.nd R 2 has the formula -CHINCH - . 
5 wherein * 3 is selected :ro:u the group consisting of hydrogen 
and mixtures thereof wj.: : h ,iot more than 40% by weight of 
loWer alk ^' "herein R } < n i R ? together form an alkyl residue 
having a mean chain lem/t-.h in the range of 8-15 carbon atoms, 
at least 65% by weight of >aid residue having a chain length 

10 within + 1 carbon atom c ;.he mean, wherein 3.5<n<6.5, 

provided that the total , un t of components Ln which n = 0 
is not greater than 5'h by :-ight and the total amount of 
components in which n - n-v inclusive is not less than 63% 
by weight, and the hydrophi lie -lipophilic balance (HLB) 

15 of said ethoxylate -n.-i i:e;::.a is. in the range from 9.5-11.-5, 
said surfactant compo£>it..\ o- being otherwise free cf nonionic 
surfactants having an hi.j.- u v. side of said range. 

Low-foaming alkoxyli.^! nonionic . surf actants are preferred 
for use in the detergent compositions, although nonionics which 

20 do not exhibit low- foam. iig properties can be used without 

departing from the spirit of this invention, as long as they 
are used in conjure ;;ior d suds-regula ting agent so as to 

control the foaming che r*cteristics of the detergent composition 
as a whole. Examples ct nor. ionic low-foaming surf ace-active 

25 components include: th- condensation products of benzyl chloride 
and an ethoxylated alkyl phenol wherein the alkyl group has from 
about 6 to about 12 car:: .m Loms and wherein from about 12 to 
about 20 ethylene oxide io ! • . cules have been condensed per mole 
of alkyl phenol; pev yet;i c~: ■ turs of the formula 
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(C1C 6 H 4 ) 2 CHC0 7 ? . H . .01 R 
wherein x is an integer from 4 to 20 and R is a lower 
alkyl group containing ro'\ more than 4 carbon atoms, for 
example a component: having the formula 

(C1C 6 H 4 ) 2 CHC0 2 (C!UC:-.,.-.) , 5 .CH 3 ; 
the polyalkoxylation predicts of alkyl phenol, for example, 
the polyglycol alkyl plie:.;:! ethers containing an alkyl 
group having at least a;:;], normally, from about 8 to 
about 20 carbon atom:; ; :-d saving a molar ratio of ethylene 
oxide to condensate of ..1> uf. 7.5; 9.0; 11.5; 20.5; and 30. 
The alkyl group can, fo. ;xample, be represented by diiso- 
butylene; di-amyl; pel- ; ><i : i ;;ed propylene; iso-octyl; and 
nonyl . 

Additional examples o." effective low-foaming nonionics 
include: the polypi ky/.en -. glycol condensates disclosed 
in U.S. Patent 3 f 04'J f 5-?.. having alternating hydrophilic 
oxyethylene chains and hydrophobic oxypropylene chains 
wherein the weight of the terminal hydrophobic chains, the 
weight of the middle hy.-' - :>phobic unit and the weight of 
the linking hydrophilic "Hits each represent about 1/3 
of the condensate; the - foaming nonionic surfactants 
disclosed in U.S. Pater'. : , 332,178 , having the general 
formula Z [ (0R) n 0K .- „ whe ■?*. z is alkoxyla table 
material, R is a radical ojrived from an alkylene 
oxide which can be ethylene and propylene and n is 
an integer from, tor exanyole, io to 2000 or more and 
z is an integer d^r.e-nr mi: . by the number of reactive 
oxyalkylatable croups. ; can be represented by normal 
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biodegradable alcohols as, for example, those 

obtained by reduction v. .^';ty acids derived from coconut 
oil, palm kernel oil, ;-..-:l ■ and also those obtained from 
petroleum such as, for ex- -,ple , ' the mixtures of C 1Q 
to C 18 strai 9 nt " chai - r ;;i i:..,uy alcohols; the nonionic 
surface-active agents e; ■ s. Patent 3,549,539 being a 
mixture of nonylphenol- r j- .;o or the condensation product 
of a random to C, ; „ r»c :ondary alcohol and ethylene 

oxide having an KLh -a.'^e between 11.5 and 13.5? and a 
10 polyethylene oxide/pel /r- r .xylene oxide condensate that 
consists of between 5 -rnd >5% polyethylene oxide and 95 
and 75% polypropylene oxi ;e and has a molecular weight 
between 1500 and 2 700; ih conjugated polyoxyalkylene 
compounds describe In ■ . . Patent 2,677,700, corres- 
ponding to the formula: 

^ C 3 H 6 0) n (C 2 H .l Cl :r H 
wherein Y is the resrtfi? ' organic compounds having 

from about 1 to 6 ,:^rbc ■■ ; ';oms and at least one reactive 
hydrogen atom, n ha^ a-: a :aage value of at least about 
20 6.4, as determinecj by oyc;- o>:yl number and m has a value 
such that the oxye 'rhy.Krr --ortion constitutes about 10 
to 90 weight percent of.' t molecule; the conjugated poly- 
oxyalkylene compounds des-; i bed in U.S. Patent 2, 674 ,619, 
incorporated herein by esrence, having the formula: 

1 3 6 n v > 4 m ' >: 
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wherein y is the r-i'sidir. 

about 2 to 6 carbon a ton:.: 
atoms in which x h:u; a 
value such that the molt:-.: 
5 hydrophobic base i;.; a;: ; 
that the oxyethyluije r:o;:t 
10 to 90 weight percent 
scope of the definition 
glycol, glycerine, pent;-- 
10 ethylenedi amine and the 

optionally, but ad-'.- .-, ;vu . . 

ethylene oxide and the c:-.< 

but .advantageously ;_, con! ^ 

oxide. 

15 Additional cor.juc;r- 

agents which are ac:vart::,r 
of this invention c^j'rei-oc. 



:i organic compounds having from 

nnd containing x reactive hydrogen 
-'•■;e of at least about 2, n has a 
■■' ir weight of the polyoxypropylene 
- about 900 and m has a value such 
of the molecule is from about 
Compounds falling within the 
: Y include, for example, propylene 
: /thritol, trimethylolpropane, 
The oxypropylene chains 
is"."/, contain small amounts of 

■:hylene chains also optionally, 
small amounts of propylene.. 

^olyoxyalkylene surf ace -active 
>-:.:. I y used in the compositions 
:J to the formula: 



wherein P is the residue o : organic compounds having 
20 from about 8 to lft ::arbcr. ■ and containing x reactive 

hydrogen atoms in wuc/i > . , < a value of 1 or 2, n has a 
value such that the mcl-ci.: ,- weight of the polyoxypropylene" 
portion is at least -bout and m has a value such that the 
oxyethylene content -1 : h- olecuic is from about 10 to 90 
25 weight percent and lu: j : 
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wherein P is the resioue of an organic compound having from 
about 8 to 18 carbon ntor::; and containing x reactive 
hydrogen atoms in k.r .• )ms a value of 1 or 2, n has a 
value such that th . Ui: weight of the polyoxyethylene 

portion is at lea-r. ahou:. 14 and m has a value such that 
the oxypropylene content ot the molecule is from about 10 
to 90 weight percent. ;r; either case the oxypropylene 
chains may contain op ! in- .i.ily, but advantageously, small 
amounts of ethylene o;-;ic. .vid the oxyethylene chains may 
contain also op t ioi c X'.. / , y.\z advantageously, small amounts 
of propylene oxid-i. 

Preferred nor. U r.i .ir £ actants for use in the present 
invention include the rnono- and polyalkoxy-subs t i tuted 
surfactant:; having tlv ::r:iinal hydroxyl of the alkoxy group 
acylated by certai ;n -rcl-a-ic acids ("capped" surfactants), 
described in U.S. .-'at;--. -\ 388,598, Williams, issued May 9, 
1978. 

Highly pre J s-r r v.-c vxylated nonionics for use 
herein include the cor ^e; s viion product of one mole of 
tallow alcohol w:"t'~ f: - r-i;i Yiout 6 to about 20 moles, 
especially 9 mol^s- o, /lene oxide; the alkoxylate 
commercially ava-.L.-.hl- in .fi ;-»- the trademark PLURADOT 
HA-43^ wyandot t<> C.v „■ c- . "; ::ot;p., which has a molecular 
weight in the rang*-; Z)oy>: ;.700-4200 and contains about 3% 
monostearyl acid tpnosfh •= f . suds suppressor; 
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and also the condensation product of C 14 _ 15 alcohol with from 
5 to 17 moles par ti::ula -:Xy ?-g moles, of ethylene oxide. 
An example of such a k;; ; : -; ; -nt is commercially available 
as NEODOL 45-7, svai 1 a: lo from Shell Chemical Corp., 
which is the conde nastier, -rroduct of C 14 _ 15 alcohol with 
7 moles of ethylent. oxi-i-; oc:r molecule of alcohol. 

The compositions fc: use in the articles of this in- 
vention may also comprise suds-regulating agent for the 
purpose of controlling r_:-,o ^idsing of the composition 

10 during use. Excess : .ve j<; ■. ;. Iig can have the effect of 

decreasing the efficien-r/ ,f the dishwashing machine and, 
hence should be avoided. -he final selection of the suds- 
suppressing agent cicoc.-n -1; , .-it least in part, upon the qual- 
itative and quanti !:c-ti v-: characteristics of the particular 
surface-active agert wh ; S utilized in the detergent 
composition. Suds--r«cu . .y agents are par ticularly use- 
ful in automatic ■ : detergent compositions since 
some types of food r -i : e; , ■.specially proteinaceous food 
residues, exhibit suds- Costing properties. 

20 Suds-regulating coir^r^nts are normally used in an 

amount of from abort C . • ' f J to about 5%, preferably from 
about 0.05% to abot:; 3¥. c. =c -specially from about 0.1% 
to about 1%. Suds-£;uppr--<:.-;jnq agents known in the art 
to be suitable for use : .he detergent context are use- 
ful in the compositions '.if c i . 

Preferred suds-supp - os ; i r.g additives are described 
in U.S. Patent 3, 93: , S7 , ''.artolotta et al , issued 
January 20, 1976, r* Lat ,■ t:; silicone suds-controlling 
agents. The silicon.- rr. '-.via;, can be represented by 

30 alkylated polysiloxane riUs such as silica 

aerogels and xerogels, ■ ■■-d hydrophobic silicas of 
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various types. The si I Loo no material may be described as 
a siloxane having the !>o';:;ula: 



wherein x is from about - : C 
5 each alkyl or aryi uroc • o 
butyl, and phenyl. r: he 
methyl) having a mclecu t. • 

about 200 to 200,000, a:.-; 1 : 
controlling agents. Ado \ f 
10 wherein -the side ch^in o- c >- 
or mixed alkyl and <-„-yl ;- y - : 
suds controlling proper!: 2. 
include diethyl-, ciiovrop 1 
phenylmebhyl polysilox.ir. s 
15 silicone suds controJl m t ;< 
mixture of an alky: ,:• eel 
solid silica. Such "ort. .- 
silicone to the surface : 
silicone suds con troll in- 
20 phobic silanated (irn^t: p r • 
having a particle size i 1( : > ; 
microns to 20 millir. i .ci or. ; 
• about 50 square met;-' s c- ;• 
silicone fluid havioo n. 
about 500 to about 2'";o,o.'*' .-■ 



to about 2,000 and R and R 1 are 
specially methyl, ethyl, propyl, 
■'■/dimethyl siloxanes (R and R» are 
■■eight within the range of from 

-7her, are all useful as suds 
■'■al suitable silicone materials, 

are R and R 1 are alkyl, aryl, 
"c-arbyl groups, exhibit useful 
Kxamples of such ingredients 
o: butyl-, metyl and ethyl-, 
•"• fi rhe like. Additional useful 
"onts can be represented by a 
> : - *^£, as referred to above, and 

<:-e prepared by affixing the 
:ie solid silica. A preferred 
t:: ' - 15 represented by a hydro- 
rably trime thylsi lanated) silica 
o range of from about 10 milli- 
<i specific surface area above 

intimately admixed with dimethyl 
-:.-io weight in the range of from 
■ ; weight ratio of silicone to 
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10 



20 



30 



si lane Led silica oil 
silicone suds sup;.?: 
ably incorporates: ;.n : 
substantially no:v 
carrier . 

Particularly us* 
emulsified silicon;: s;.;-'.' 
Patent Applicatior ;?e:. : 
October 13, 1976. An 
which is a mixture of 
a siloxane/glycol cope • 
from Dow Corning . 

Microcrys tiillin v 
range of from 35°L to ; 
than 100, repress:.' 
suds regulating c; ■■o; - 
tions. The microov ys t. .; 
water-insoluble, b;.ir. 
of organic sur f ac' . ■ ^ t: 
have a melting po n . c 
ular weight in thf :-a:vi-?. 
value of at least 'i . rr >a 
able examples of t:w a >c 
and oxidized mi c ;y- f -, 
Tropsch and oxid.i.:;-d ■/[.■ 
ceresin; montan or:-;; ' 

Alkyl pho;;: ;i ( .t- - 
preferred suds slj o:.> v e . £■ 
phosphate esters c ; o/e p::e 
phate which, in ruV: i t i . ■>: 
tristearyl phosph. t .s - 
contain di and trjole--! 



■.::')ut 19:1 to about 1:2. The 
\ -jvftmt is advantageously release- 
: '. •: '-soluble or wa ter-disper s ible, 
: ove detergent-impermeable 

.vjds-suppressors are the self- 
suppressors described in Canadian 

rto. 263,320, Gault et al, filed 
':ple of such a compound is DB-544, 
ica, an alkoxylated siloxane, and 
'<■->:* and is commercially available 

■vi--:os having a melting point in the 
:-.-'C and a saponification value less 
"i-j.onal example of a preferred 
': - u so; in the subject compo s i - 
I..:.-' :u: waxes are substantially 
vnter-dispersible in the presence 
iTf-.-ferred microcrys tall i ne waxes 
i ■ :.n: about 65°C to 10D°C, a molec- 
400 to 1000, and a penetration 
>t at 77°F by ASTM-D1321. Suit- 

e waxes include: microcrystalline 
ne petrolatum waxes; Fischer- 
c I?;- -Tropsch waxes; ozokerite; 
2>a.:; candelilla; and carnauba wax. 
i'-'s.:" represent an additional 

.'or use herein. These preferred 
lulnantly monostearyl acid phos- 
: *iu.o;eto, can contain di- and 
■' .:ionooleyl phosphates, which can 
j o:- phates . 
-- 13 - 



The alkyl phc.s::-.; ; 
trialkyl phosphate. Acer; 
ester can contain, in f-ax 
e.g., monostearyl phosr 
of d i a 1 ky 1 phos ph a ■ e a ■ i 
trialkyl phosphate . 

The dishwashe-r-r oi;v. 



ful in the preser 



component. The er: ■ yno: 
10 soils from the obj^c::s to 
action may result ' ;;om . . 
reactions, such a:- ^'c:-)' 
reactions . 

Because the de inc.; . t 
have a relatively :vi rh in- 
most useful in thr> . i •- ; - 
exhibit a high deo.c:: ri- 
al kali ne systems. Th.;: 
alkaline activity 'of.-s-. 
20 amylases, and mix;;. . v 
enzymes are those ;;ich 
of 80 to 100% of rr,ix;.;tm;n , 
12 using the Anson ::^:r;:?ic 
presence of urea. .^ao n. co- 
enzyme are described in B; 
1,361,686, and cor -; espc^ 6 
been deposited at :.\ >. u . 
Bacteria (NCIB), Horry 
Scotland, and are ■ -roc!:.- -:t ■: 
30 numbered NCIB 1031", no.-: 
10315. Another pr c 1 ■ - ■ 
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^Ui. s frequently contain some 
Singly, a preferred phosphate 
ition to the monoalkyl ester, 
ire, up to about 50 mole percent 
. c to about 5 mole percent of 

:le detergent compositions use- 
ii may also contain an enzyme 
i and augment the removal of 
■:-e cleaned. This enzymatic 
-nri.es of individual chemical 
sis, oxidation and substitution 

compositions useful herein 
use pH, the enzymes which are 

compositions are those which 
■iv/ymatic activity in highly 
■ he- preferred enzymes are high 
■O high alkaline activity 
"eof. Preferred proteolytic 
.ibit a proteolytic activity 
-r^ivity when measured at pH 

method carried out in the 
> of this type of proteolytic 
itish Patent Specification 
:c bacterium strains which have 
"•niti Collection of Industrial 
"arch Station, Aberdeen, 
>:y the bacterium strains 
0147, NCIB 10 313, and NCIB 
proteolytic enzyme is that 
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cultivated from V u< •, ^nism Bacillus Pirmus strain 
NRS 783, as descri...,- ■ ■„ = . Patent 3,827 ,938, Aunstrup 
et al, issued Augur,'. 5. : 7.}. This 



strain of Bacill u :: £7r*nu 
Department of Ag r ; cul 7:r 
Peoria, Illinois, as 
commercially available ;r 
these detergent c-: -n, ; 
tradenames SP-72 ■. : ? ■< ; ; 
marketed by Novo rndustr.- 
Preferred ;:mylo ly ■ 
an a my 1 o 1 y t i c a c r. :. v 1 1 y •.: ; 
10 activity when mea:: -red ai 
Commercially ava i: 
enzymes include Mcr;^:i J 
Rapidase®, availar: 7; ;n 
Milezyme®, available 7 m 
Indiana; and Ban® av^ Le 
Denmark. Particularly ;: t 
those described i v. Sr 7 -? 
cultivated from th/v 3t;-.i 
8061, NCIB 8059; ATCC 7., 
20 6334; ATCC 6598; / 7'CC ; 7 
par ti cu la r ly pr e f e r r ;?<■; . 
enzyme, is produce: a:v: <~ 
SP-95 (Termamy^ , by ;7>v 
Denmark. 

In a parti/: ; l.t; ; 
component consists ;r a 
lytic and preferred an 
a ratio of from ah- ■.■.]'- .7- 
about 2:1 to about 1:2. , ■ 
30 about 1:1. The pre f:er r ■■ 
mixture component: •-";i.; : ci. 
in U.S. Patent 4 , C ; ■* 



■ l .nay be obtained from the U.S. 

Agricultural Research Service, 
i:i NRRL B 11C7 . Preferred 
c tocolytic enrymes for use in 
r* • are available under the 
c7 v and SP-8C produced and 

A/S, Copenhagen, Denmark. 
• c enzymes are those which exhibit 
greater than 50% of maximum 
pt: 8 by the SKB method at 37 °C. 
• iblo examples of such amylolytic 
' .)A-10, available from Monsanto; 
oriete Rapidase, France; 
'7il.es Laboratories, Elkhart, 
:7.c from Novo Industri A/S, 
- rerred amylolytic enzymes are 
' ?r.tent. Spec i r i -a t ion 1, 296, 839, 

-~>f Bacillus r.ichenf ormis NCIB 
1 i::a type culture collection) 
■' ; ATCC 8 4 GO; ATCC 9 94 5A. A 

.:::.cially available amylolytic 
:si-.::ibuted under the tradename 
::ndustri A/3, Copenhagen, 

J: erred em co< i mo n t , the en zyme 
x i" i.:re< of the preferred proteo- 
: enzymes, disclosed above, in 
7a i;4 by weight, preferably from 
7 most preferably in a ratio of 
proteolytic, amylolytic and enzyme 
^ove a::- disclosed and defined 
: et al, .issued May 29 , 1978. 
- 20 - 



The enzyme conrv.-r 
compositions in an apo: 
cleaning proper t? es 
is preferred thai* ti>; .- : 
the final cleaning cor m 
at least 150 kilt [ 
lytic activity 01 t - - : . 
This corresponds ;.c jc,!- 
from about 0.0 01?. t.o n"u 
component, util-.?. i -g - ■ 
preparations. Mc,- i ; 
compositions comprisin 
weight of the en^/im: o ;r 
detergent composi ^ns ; 
encapsulated with r -v:.- 
described in U.S. ?at-.y:|- 

In additio. to 
the detergent co;;;; s i t 
present invention :n;, 
are known to be st ;. tbl-. 
compos 1 1 i on s , in ;.h: 
functions. Organic- <:.■■■' 
ients, alkali material:-:, 
agents, reducing c.^c-ntr, 
soil-suspending .[;■..; r on j. 
enzyme-stabilizim j 1.: 
modifiers and the like r 
classes of additional 0 u' 
additives . 



'■•tl is included in the detergent 
i effective tc provide beneficial 
: ..utomotic dishwasher context. It 
rynos be used in .an amount such that 
■i.ion has an anxiolytic activity of 
n; per kilogram and/or a proteo- 
■t. t>.0 Anson units per kilogram. 
<y.~ detergent compositions comprising 
v. 5* by weight, of the enzyme 
rally available commercial enzyme 
n-c:->:.y, this corresponds to detergent 

about 0.1% to about 1.5% by 
:V - t. The en.zyip.es used in the 

Tor stabil.:ty reasons, be 
■:c surface-active material, as 
,090,973 . 

components described hereinbefore, 
n-:--jd in the articles of the 
n additional .ingredients which 
o: nne in automatic dishwashing 
■■?5 lublishec levels for their known 
oanic detergent builder ingred- 
■ juestering agents, china-protecting 
V -rotropes, corrosion inhibitors, 
orainage promoting ingredients, 
perfumes, fillers, crystal 
;oo-;ent examples of functional 
'■mntic dishwashing composition 
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Suitable ino. • 
example, tripolypJ oy;r:; ; 
carbonates, bicar! 
larly preferred ar^ uh- 
aforementioned inc. .-qa^ 
soluble organic b:. ' 
salts of polyacei;. 
polyhydroxysulfona :,es . 
citrate, sodium oxvrii.sv :r 
these builder inqr. die; .1 
preferably in the : nr:r. 

In order to j c/ic 
up to about 60% .-. 
suspending agent : \ 
components of this i-.yp* .:. 
molecular weight ci -,bout 
^12-13 a ^- co ^°i s co:: nor;. ;. 
from Shell Cnemic^; i.o.r . 
may be used in thi - 
a concentrated dir . - i\ ■= 
use herein are ess 
desirable to inclr * : . 
agent to provide z. 
solutions or dispe 
by the use of com-, - : 
carboxyme thy Ice ll ii lose , ; 
colloidal silica, n -.tu;- 
To make the o ^--'c- 
a dishwasher-comp; ' 
described above, X:. _ ; ; : . 



..idcrs include polyphosphates, for 
-v-ophosphate, or metaphosphate, 

alkali :.;i. ; .ica tes. Particu- 
.um and potassium salts of the 
aiders. Examples of water- 
-'•■■■lents include the alkali metal ■ 
• /iates, polycarboxylates , and 

■ i i tional examples include sodium 

and sodium mellitate. Normally 
be used in amounts of up to 60%, 
i'-r;m about If: to 50% by weight. 
t':.ofactory p- sty compositions, 
v. solubi lining material, or 
■■■->:ittd. E:-:.-implcr= of preferred 

■ :.ude polyethylene glycol having a 
.10. triethanclamine, methyl esters, 

available n S NEOD0^3 alcohols 
^ mixtures (-.hereof. Water 
. nd forms tho continuous phase of 
::-vever, preferred compositions f or 
■ i'iiydrous. In many cases, it is 
: control aaent or a thixotropic 
: Product form. For example, aqueous 
thickener: or made thixotropic 
--.its such "^.thylcellulose, 
i.rch.. polyvinylpyrrolidone, gelatin, ' 
^ .-.ynthetic clay materials and the like. 
:■: ;.cles of tht-j present invention, 
", :at cc;:!Jos. t;.jn, such as those 
: a packet .nade up of a water-soluble 
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material in film form. used herein, the term "water-soluble 

film" is intended to include those films which are water- 
dispersible, as well a.-; thDse which are water-soluble. Each 
packet may contain s pre.-.easured amount of the detergent 
composition suital in f r a .ingle washing load in an automatic 
dishwasher, or a oon». : ni C n, fraction of such an amount. It ■■- 
is preferred that ,-.h* ; .ac3wtu contain from about 2 to 50 grams, 
most preferably from about 5 to about 20 grams, of the detergent 
composition, In addition, the packet should be of a convenient 
size so as to fit, either Ooided or unfolded, into the detergent 
dispenser cup of an ; .utoir.a :ic dishwasher. 

A film suitable for ;e in making packets of the foregoing 
type must be rapidly and completely soluble or dispersible 
in hot water ranging in t-ir.parature from ■ about 110 to about 
150°F, particularly £ bcut . 23°F. It must be strong, tough, 
flexible, shock-resistant c-.d nontacky during storage at 
both high and low ;4 . :r .,., :a :' r,.s and humidity. Very importantly, 
these properties m :st : ■: ,< iv.ined by the film while it is in 
contact with the alkaline cetergent compositions used in the 
present invention. In choosing a film, it is important 
that the one chose:- is covapatible with the components of the 
detergent composition -;.c be contained in the article. This ' 
compatibility. is particularly important in terms of the solvent, 
described above, used in t.-.-j detergent composition. For example, 
where the detergent compos v:. -.on contains water as its solvent, 
the film chosen raunt br on which will readily solubilize in 
the 110-150°F dishwasher .v...tor, but which will not be solubilized, 
during storage, by the -.-at. a- in the composition. The film used 
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to make the packc;.; n\v>,:>x. have a thickness of from about 
0.5 to 5 mils, prefrei a;,ly :rom about 1 to 3 mils, and most 
preferably about 1.5 mils. 

It is, furthermore ve-y desirable that the water- 
soluble film be reads!- :-sealable, especially by heat, 
heat and water, or ultrancric sealing methods. The sealed 
portions should dissolve woll, along with the remainder of 
the packets. Preferably. :he film should seal completely 
and permanently at a r .la^ vely low temperature and in a 
short period of time. 

Examples of materials useful in making the packets 
of the present invan:;(r. . elude modified starches, 
methyl and hydroxy prcpyliv .thylcellulose derivatives, 
hydroxyethyl cellulose, a ■: boxymethylcellulose , poly- 
vinyl alcohols, such as: tr.--se described in U.S. Patent 
3,413,229, Bianco st hj , issued November 26, 1968; U.S. 
Patent 3 , 277 ,009, Frei:ili cr. al , issued October 4, 1966; 
and U.S. Patent 3 , 300 , . Saechtold, issued January 24, 

1967, polyvinylpyrrolidone and ethylene oxide polymers. 
These materials arc discu.: .;ed in detail in Water Soluble 
Resins, Davidson and 3 Van Nostrand Reinhold Co., 

1968. Preferred ma te r : 5 Is for making the packets include 
polyvinyl alcohol, polyethylene oxide, and methylcellulose . 

The detergent .-, ? !:ic.i - of the present invention are 
utilized by placing the* a -side of an automatic dishwasher 
prior to the start of toe ishwashing cycle, in the place 
of ordinary dishwasher et---r :jerit compositions. It is pre- 
ferred th*t the gk r ■jc-.r.t articles are placed inside the 
detergent dispenser cup of trie automatic dishwasher. 
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The following nonl i m .-J ;ig examples illustrate the articles 
and methods of the p.:;er-:n'- invention. 



10 



.". sample i 

A paste- form deterge n"; composition suitable for use in 
automatic dishwasher:-, "la-.rr ;,■ the components set forth below~7 
was formulated using conventional methods. The composition 
had a viscosity of abci: hi =0,000 centipoise. 

Component % by weight 

Sodium tripolyphcroha :-.e 24.1 

P 2 0 5 10.6 

Silicate solids ;io 
by weight cf 2. <',i .\i . 17,0 

Si0 2 11.9 

Water 8.5 

15 Neocol 45-7 1 4.2 

Triethanolain.ins 19 . 0 

Dye 1.0 

Perfume 0.2 

SAG 100 2 0.7 
20 SP-38 3 (in poiyc rr : -l£; U 



glycol 6000 prill:;) 1.2 
4 

ermamyl (in poly- :tl-.yj ene 

glycol 603C pr: li <-; ) ' 1.6 
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Condensation produc- o: one mole of c u _ 15 alcohol with 7 
moles of ethylene ox..d-... 

2 A polydimethy.lsi.iov.-ne i^.lica suds suppressor, commercially 
available from Dow Cor;n:: f 

3 A proteolytic en:r-m.- ( :o :! :mercially available from Novo • 

Industri A/S, Copenh-.c v. , ;:-nmark, which exhibits an activity 

of greater than 80S aximum activity when measured at 

PH12 using, the Anson h^noyiobin method in the presence of urea. 
4 

An anxiolytic enzym... commercially available from Novo 
Industri A/S, copenhcg.--., Xnmark, which exhibits an activity ' 
of greater than 5 OS of it:- naxiraum activity when measured at 
pH 8 by the SKB method it r.°c. 

Article A waa i^cu o : t:eat-sealing about 12 grams of the 
above compositior ir k -:: square packet made out of a medium" . 
hydrolysis polyvinyl tZ ,,1 film, commercially available from 
Monosol, having a ti-.i c)- , ■ -, of about 1.5 mils. Article B was 
made by heat-sealing a! , U : : 2 grams of the above composition 
in a 5cm. square p*=:. e i ... ;: out of Edisol-M, a methyl cellulose 
film, having a thickness c.: about 1.5 mils, commercially avail- 
able from Polymer Films line. 

Each of the abovs r roles was placed in the detergent 
dispenser cup of a Frit ; o, Lre automatic dishwasher, and the ' 
amount of time which it took for the article and the enclosed 
composition to completely dissolve in the washing solution during 
the washing cycle, ,f fce : , dispenser cup opened/was determined. 
Each composition ,,a, ;.r in wate r temperatures of 130°F and 

140»F, with a water har-. ru „ of 15 grains/gallon. As a control, 
the same tests wer:: ;r, ; 3ut using 12 yram portions of the 
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above paste composition, vhich 
detergent dispenser c:;;p of the 
obtained are summarise? ir the 



were placed directly into the 
dishwasher. The results 
table below. 



Article 

A 
B 

Control 



Water T3.::o- 



Dissolution Time (seconds) 
:a ture 13 0°F 14 0°F 



30 
30 
90 



30 
45 
90 



10 



15 



■(€ 



The data above ir. :.i, a te that the inclusion of the paste- 
fom detergent cc.po,i,i in the water-soluble packets. 

increased the rate-. -*t ^,.4. . . 

• c . . ...n the. paste compositions were dis- 
pensed out of the di S h.. 3 ., ie:r dispenser cup and were dissolved 
into the aqueous v.a.hi-.j solution, during the automatic dish- 
washer cleaning cycle. 

-esults are obtained when the 
■'Pie I is substituted with the 
•low alcohol with about 9 moles of 
™ ethylene oxide/propylene oxide 
J opane (commercially available 
fro, Wyandotte as Plura,o^433) , or with a similar surfactant 
substituted with a subs^ially identical alkylate containing, 
instead of the trimethylo: propane radical, an alkalol selected 
from the group con^.n, . f propylene glycol, glycerine, 
pentaerythritol, ar.d et : V /1 ( ^ediamine. 



Substantially sirn ■: .... 
nonionic surfactant or y_ y 
condensation product rr, t 
ethylene oxide (tai: , * r 
conden s a t ca of t r i me t x :\ v j : ■■ * 
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Similar results c i:.so obtained where the water-soluble 
film used to make t)vs is polyethylene oxide, hydroxy- 

ethylcellulose, car!; j::y:n : tr.ylcellulose or a hydroxy propyl- 
methylce.Ilulose nr- 
5 Excellent perform, no-: is also obtained when the suds 

suppressor, used above, U replaced by a silicone suds suppressor- 
. selected from the grou:; <..o:-. listing of trimethyl-, diethyl-, 
dipropy.l-; dibutyl-. - . -thyl- , and phenylmethylpolysiloxane 
and mixtures thereof, "n a- amount ranging from about 0.1% 
10 to about 0.5%. Sim: La r-;;,ults are also obtained by using 

monostearyl acid phoo-p" a ; e suds suppressor, or a self- 
emulsified silicone s s. ^pressor, such as DB-544, commercially 
available from Dow Car 

Results substan-.L i; :ornparable to those above can also 
15 be obtained when th t -h .oppressor is a microcrystalline 

wax having a melting p-Li." :rom 65°C to 100°C, and which is 
selected from petrol --.a and oxidized petrolatum waxes, 
Fischer-Tropsch and ox i: ] Fischer-Tropsch waxes, ozokerite, 
• ceresin ' ^ntan ;S . candelilla, and carnauba wax. 

Substantially com; . ■r./oj.e results are obtained where the 
builder used in the pa • ^rm detergent composition above is 
replaced by sodium o:. .v,, ?; Xum pyrophosphate, metaphosphate, 
bicarbonc te; an n ■ t.l salt of a polyacetate, carboxylate, 

polycarboxylate o.r a p ; y • ..-coxy sulfonate; sodium citrate,/' 
sodium oxydisucc;.n:it: ( >i ,^ium mellitate. 



20 



25 
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■IaAMPLE II 



A paste-form det<* 
dishwashers, having . : . 
and having the fellow:'..: 

Component 

Neoriol 45-7 

DB-5;4 4 

Silicate solids (. 
Triethanolamine 

Anhydrous sociiur, 
phosphate 

SP-72 1 

2 

Milezyme 

Water and minors 



■«if*;i:- composition for use in automatic 
\v;c jity of about 500,000 centipoise, 
■j .■(. ^position is formulated: 
% by weight 

5.8 

0.8 

0~; 14.0 
27. 0 

o-y- 35.0 

0.6 
0. G 

balance to 100 



X A proteolytic euzy .-. '.-Tillable from Novo Industri A/S, 
Copenhagen, Denmar::, w] \ : : exhibits an activity of greater than 
80% of its maxima a,:r.i i y when measured at pH 12 using the Anson 

hemoglobin method i.r. tY . l ;., : >ence of urea, 
2 

An anxiolytic enzyme available from Miles Laboratories, 
Elkhart, Indiana, which exhibits activity greater than 50% of 
its maximum activi-y -1 i .r- isured at pH $ by the SKB method at 
37°C. 

About 8 grams ol tlvl:-; composition is placed in a water- 
soluble packet made of *^---nyl alcohol film, having a 
thickness of 2.5 mil*,. -h-- packet is sealed by the heat and 
water met/nod. This ant -. - r. :J -.i- » article exhibits good dispensing 
and dissolution pre v ien used in an automatic dishwasher. 



10 
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g>:. \MPLE III 

A piste-foria • -;:t; composition for use in automatic 

dishwashers, havin j a ■ as comity of about 1,000,000 centipoise, 
and having the follow! c; .proposition, is formulated: 

Comp onent % by weight 

Ethylene oxidn/p;:< py.U: -;e 25.0 

oxide condensate of. — 
trimethylol propnne 

Sodium cumene sul;:"- : n n 10.6 

Silicate solids (' Cr) 12.0 

Trie.thanolami.ne 19.0 

Anhy d r ou s s od ... uin ! ; i po " .y - 2 5.0 

phosphate 

SP-V3 0.8 

Term amy 1 0 . 4 

Monostearyl acid phosphate 0.7 5 

DB-544 0.25 

Waters and niir.o:::- balance to 100 



About 15 grams of hh:.y composition is placed in a water- 
20 soluble packet made or ;>o:v ^hylene oxide film, having a 

thickness of 1.5 m\is. T:-= packet is sealed ultrasonically . 
The detergent art-iclo . 1. >ced in the detergent dispenser 
cup of an automatic di . : i v : .slier , and dirty dishes and 
tableware are wan}-,:.: v;j.-.. ; p.. The dishes and tableware are 
25 clean af ter the copies i J: . jt- the dishwasher cycle, and there 

is no residue of the pum or the packeb remaining in the 
dispenser cup or on th, _rjs-.de of the dishwasher. 
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A o el- form ck- Le.:t 
dishwashers , havin-:: tl- 
Component 

Silicate solids ; 
Sodium tripciyphc 
SP- 8 8 
Termamyl 

Wa-u^rs and -n;..ic::s 

About 12 grams ox 
soluble : racket mac a of 
film, commercially awi 
of about 1.5 mils. T:; 
article exhibits coo 3 
property when ul-^c 



E XAMPLE IV 

n. composition for use in automatic 
r ^ lowing composition, is formulated: 

% by weight 
7.9 

■'"J.--: 32.0 
ph-i-a 19.8 

0.4 

0.8 

balance to 100 

;:Y\s composition is placed in a water- 
h Medium hydrolysis polyvinyl alcohol 
i ' i from Monosol, having a thickness 
] : .et is heat-sealed. This detergent 

i ; j: ing, dispensing and solubilizing 
■ -■i automatic dishwasher. 
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EX AMPLE V 

The following i-.h:r . - r n t .e-f orm detergent compositions 
for use in automatic <':.... iw.^hers, having the following compositions, 
are formulated: 

Com ponent % by weight 



Neocol 45-7 




A 
7.2 


i 

7 


. 2 


C 
7.2 


Poly ethyleneglyco; 


■" 00 


20.4 








Neodol 23 alcohol 






20. 


. 4 




Mineral oil 










20,4 


Silicate solids (:: 


- <-r) 


21.4 


21. 


, 4 


21.4 


Silicate solids (.': 


. Or) 


4.36 


4. 


.36 


4.36 


Sodium tripolypho.. 




25.5 


25. 


.5 


25.5 


Sodium carbonate- 




9.2 


9. 


2 


9.2 


Water 




8.4 


8. 


4 


8.4 


Dye 




0.04 


0. 


04 


0.04 


Perfume 




0.3 


0. 


3 


0.3 


Enzyme (SP-72 enc:-- 


■ : i- U ~ 


3.2 


3. 


2 


3.2 



1 at ed in po ly r t r .* j « -.-s - 



glycol 6 000; 



Each of the a:;cv: V <: - form detergent compositions 
(about 10 grams of each; ll; sealed in watar-so.lu.ble packets 



made of Edisol-MT a mst-yl cellulose film, having a thickness 
of about 1.5 mils, cc.ni: r :.i Lly available from Polymer Films, 
Inc. Thci packets .ire i a: -■- ; saled. Each of these detergent 
articles exhibits ceo.-. .la.-r.nq, dispensing and solubil- 
ization properties, whe:- ;I<;ced in the detergent dispenser 
cup and used in an au nc.-.r. ;:i c dishwasher. 
What, is claimed : :-■ ; 
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1. An article for clv;a-..inc- tableware and cookware in an 
automatic dishwasher, :o -.si:; ting essentially of a packet 
made up of a water-sol .b>. Material in film -form, enclosing 
within it: a paste- fom fivj t.^natic dishwasher- compatible 
detergent composition. 

2. An article accord .'.n:; to Claim 1 wherein the paste-form detergent 
composition has a vir.c :r,.:.f ; of at least about 1000 centipoise. 

3. An article accord no Claim 2 wherein the packet- 

is made of a water-solvble. material selected from the group 
consisting of polyvinyl alcohol, polyethylene oxide, and 
methyl cellulose. 

4. An article ac:.:o::c; {- Claim 3 wherein the water-soluble 
film has a thickness c :: ; . about 1 to about 3 mils. 

5. An article accord, nc; to Claim 4 wherein the detergent 
composition contains at. about 0.5% by weight of an 
alkoxylated nonion ~c s\ *i: -ic -active agent, wherein said 
alkoxy moiety is selects from the group consisting of 
ethylene oxide, propylene o; ide and mixtures thereof. 

6. An article acco.rc . Claim 5 wherein the detergent 
composition contains f.r; -n.out 1% to about 40% of said 
alkoxylar.od nonionlc s r .r - '-active agent. 



> 
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7. An article accorc to Claim 6 wherein said alkoxylated 
nonionic surf ace--cti< , g - ;rit is selected from the group 
consisting of the cone -j\3a-;ion product of one mole of tallow 
alcohol with from abor:-. 6 to about 20 moles of ethylene 
oxide; an alkoxylcte ; :r :: :uj the formula 



Y[ (C (\:.M.O) H] 



10 



wherein :: has a v. lue 
such that the molecule 
hydrophobic base is at 
the oxy ethylene center: 
to 90% by weight, t --.n '1 
consisting of proj. -/Ian 



j ; . least about 2, n has a value 
^ight of the polyoxypropylene 
■ 900 and m has a value such that 
the molecule is from about 10% 
--::in Y is selected from the group 
:.ycol, glycerine, pentaerythritol, 
trimethy3olpropane et -vO,- ^diamine and mixtures thereof; 
and mixtures of tl: u : : ac e-active agen ts. 



8. An article accord nc to Claim 7 wherein the detergent 
composition con tar. -is f: 3. 001% to about 5% by weight of a 
suds-regulating atr.v?..; . 



9. An article accord:.::;/ ;:c Claim 8 wherein said suds- 
regulating agent i: s?] :c:-i from the group consisting of 



(a) a silox 



a:e 



nf the formula: 



-t- 
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10 



wherein * is from ku.. 20 to about 2,000 and R and R' 
arc each alky] c: 



:\ 1 groups; 

:r. wax having a melting point in 
r-.bout 35°C to about 115°C and a 
value of less than 100; 
:■. t : ester component selected from _ 
:*. t ! ng of stearyl acid phosphate and 
oleyl acid p". .-rsphate; 

(d) a self-e:nuls.\ led silicone suds suppressor; and 

(e) mixtures the;. of . 



(b) A microc:y ,;; 
.the range fr, 
saponif icat i ' 

(c) an alkyl pho: 
the group co 



10. An article accorc: 
compo s i t i o n c o n t a i i s ■ -:■ r 
group consisting of i .!; 
alkaline activity amyl^ 



; Claim 9 wherein the detergent 
-^e component selected from the 
•riline activity proteases, high 
nd mixtures thereof. 



11. An article ac:o.v: 
component is a mix:, j re 
is one cultivated from 
selected from the crou\ 
ATCC 6334, ATCC G5h-3 # / 
mixtures thereof. 



Claim 10 wherein the enzyme 
-o tease and amylase and said amylase 
din of bacillus lichenformis 
listing of NCIB 8061, NCIB 8059, 
.1945, ATCC 8430, ATCC 9945A and 



12. An article ci(.: ;ojg 
one cultivated fro;; a b 
group consisting or NCI- 
NCIB 1031b, NRRL U 110'/ 



Claim 11 wherein said protease is 
.nm' strain selected from the 
Of 17, NCIB 10147, NCIB 10313, 
i fixtures thereof. 



13 . An a .: ticle a c • :o i. 1 : 
protease to amy las-..: is 



t-. Claim 12 wherein the -ratio of 
about 2:1 to 1:2 by weight. 
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14. a process for c...; :::i.-c tableware and cookware items in an 
automatic dishwashor c. >m; rising washing said items in an 
agitated aqueous solvit or. \o which has been added an article 
consisting essentially : < packet made up of a water- 
soluble material in vm, enclosing within it a 
paste-form, automatic; -i Swasher-compatible detergent 
composition. _ 

15. A process accord:. ., to Claim 14 wherein said article is 
added to the aqueous w ■..si-.i.ng solution by the detergent 
dispenser in the ant' >r .,; r.: r. dishwasher. 

16. A process accorci:,] tc claim 15 wherein the paste- form detergent 
composition has a ^is: ity of at least about 1000 centipoise. 



17. A process accor::i 
is made of a water- sol 
con s i s t i n g of po . ;-. ' v .i - \ ; 
methyl cellulose. 



. ■ to Claim 16 wherein the packet 
i -U material selected from the group 
t :ohol, polyethylene oxide, and 



18. A process accordi i. to Claim 17 wherein the water-soluble 
film has a thickness o : :ro..\ about 1 to about 3 mils. 



19. A process accord; i' to Claim 18 wherein the detergent 
composition contains at i ^ir;t about 0.5% by weight of an 
alkoxylatsd nonicn c su: i .i —active agent, wherein said 
alkoxy moiety is s -.'U-.c ' : om the group consisting of 
ethylene oxide, pr o;,]::. :::ide and mixtures thereof. 
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20. A process accorcm ,, tc Claim 19 wherein the detergent 
composition contar.nr, * !?yme component selected from the 
group consisting of h, ; :. alkaline activity proteases, high 
alkaline activity ainyi-siis and mixtures thereof.' 
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I ! -.^ac' : of the Disclosure 

N0V17 133', U12534 

A deter .'-nr article for use in an automatic 
diohwasher, ccnr:{s:.:v i ;sentially of a paste-form 
detergent corapof.lt n c. >tained in a packet made of a 
water-soluble fiUi l- disclosed. A process for washing 
tableware and cooker, rinsing these detergent articles 
in an automatic d:' ; v*.:. -fc-r is also described. 



